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$(r, \theta)$ $a[\mathrm{L}]_{\text{ }}$ $\rho[AfL^{-3}]_{\text{ }}$







$=$ $- \zeta_{1}\frac{\partial^{2}\varphi_{1}}{\partial t\partial_{\Gamma}}-\frac{1}{2}(\frac{o_{\varphi_{1}}}{\partial r}.)^{2}-\frac{1}{2}(\frac{\partial\varphi_{1}}{\partial\theta})^{2}-\zeta_{1}2-\frac{1}{2}(\frac{\partial\zeta_{1}}{\partial\theta})^{2}-2\zeta_{1}\frac{\partial^{2}\dot{\zeta}_{1}}{\partial\theta^{2}}$ (1)
$\frac{\partial \mathrm{t}_{2}^{\vee}}{\partial t}-\frac{\partial\varphi_{2}}{\partial r}$ $=$ $\zeta_{1}\frac{\partial^{2}\varphi_{1}}{\partial r^{2}}-\frac{\partial\varphi_{1}}{\partial\theta}\frac{\partial\zeta_{1}}{\partial\theta}$ (2)






$\varphi_{1}$ $=$ $A\mathrm{c}\mathrm{o}\mathrm{e}(\omega_{M}t-\phi)\hat{\varphi}_{M}(r, \theta)$
$\zeta_{1}$ $=$ $A\sin(\omega_{\mathrm{A}I}t-\phi)\hat{\zeta}_{\mathrm{A}I}.(\theta)$
$\varphi_{2}$ $=$ $A^{2}[\sin 2(\omega_{\mathrm{A}I}t-\phi)\hat{\varphi}_{22}(r, \theta)+\hat{\varphi}_{20}(r.\theta, t)]$
$\dot{\zeta}_{2}$ $=$ $A^{2}[\cos 2(\omega_{M}t-\phi)\hat{\zeta}_{22}(\theta)+\hat{\zeta}_{20}(\theta, t)]$ (3)
$\varphi_{1},\varphi_{2},\zeta_{1},\dot{\zeta}_{2}$
$\theta$ Fourier (1)(2) Galerkin
Fourier
$\varphi_{m}^{\wedge}$
$\varphi_{m}\wedge$ $=$ $\sum_{m=1}^{N}A_{m}r^{2m-1}\cos(2m-1)\theta$ (4)
$\varphi_{m}\wedge$
$\varphi_{m}\wedge$ $=$ $\sum_{m=1}^{N}A_{m}r^{2m}\cos 2m\theta$ (5)
$\varphi 22\wedge$

















2: 3 $\omega_{A}\pm\omega_{B}\simeq\omega c$
$\varphi_{1}(r, \theta)$ $=$ $\sum_{m=1}^{N}A_{m1}r^{2m-1}\cos(2m-1)\theta\{A4_{1}\cos(\omega_{1}t-\phi_{1})\}$
$+$ $\sum_{m=1}^{N}A_{m2}r^{2m}\cos(2m\theta)\{A_{2}\cos(\omega_{2}t-\phi_{2})\}$ (8)





























$(r, \theta, \phi)$ $a[L]_{\text{ }}$ $\rho[\lambda IL^{-3}]_{\text{ }}$







$\zeta$ (1 ) (10) (11)
(2 ) (12) (13)
$\frac{\partial\varphi_{1}}{\partial t}=2\zeta_{1}+\frac{1}{\sin\theta}\frac{\partial}{\partial\theta}(\sin\theta\frac{\partial\zeta_{1}}{\partial\theta})+\frac{1}{\sin^{2}\theta}\frac{\partial^{2}\check{\zeta}_{1}}{\partial\phi^{2}}$ (10)
$\frac{\partial\zeta_{1}}{\partial t}=\frac{\partial\varphi_{1}}{\partial r}$ (11)
$\frac{\partial\varphi_{2}}{\partial t}-2(_{2}-\frac{1}{\sin\theta}\frac{\partial}{\partial\theta}(\sin\theta\frac{\partial\zeta_{2}}{\partial\theta})-\frac{1}{\sin^{2}\theta}\frac{\partial^{2}\zeta_{2}}{\partial\phi^{2}}$
$=- \frac{1}{2}[(\frac{\partial\varphi_{1}}{\theta r})^{2}+(\frac{\partial\varphi_{1}}{\partial\theta})^{2}.+\frac{1}{\sin^{2}\theta}(\frac{\partial\varphi_{1}}{\partial\phi})]-\frac{\partial^{\sim}\varphi}{\partial t\partial r},\zeta_{1}$
$-2[ \zeta_{1}^{2}+\frac{\cos\theta}{\sin\theta}\zeta_{1}\frac{\partial\zeta_{1}}{\partial\theta}+\zeta_{1}\frac{\partial^{\underline{9}}\zeta_{1}^{\vee}}{\partial\theta^{2}}+\frac{1}{\sin^{2}\theta}\zeta_{1}\frac{\partial^{2}\zeta_{1}}{\partial\phi^{\underline{9}}}]$ (12)
$- \frac{\partial\zeta_{2}}{\partial t}+\frac{\partial\varphi_{2}}{\partial r}=\frac{\partial\varphi_{1}}{\partial\theta}\frac{\partial\zeta_{1}}{\partial\theta}+\frac{1}{\sin\theta}\frac{\partial\varphi_{1}}{\partial\phi}\frac{\partial\dot{\zeta}_{1}}{\partial\phi}-\frac{\partial^{2}\varphi}{\partial r^{2}}\zeta_{1}$ (13)
42
$\theta_{0}=90^{\mathrm{o}}$
$z$ $0$ $\mathrm{P}$ $(N=40)$
$A_{n^{\text{ }}}B_{n}$ \mbox{\boldmath $\zeta$}|2d $\cos\theta=1$ (10),
48
3: $\omega$ ( ) $\omega$
(11) $\varphi_{1},\zeta_{1}$ Legendre
$\varphi_{1}=A\varphi_{m}(r, \theta)\cos(m\phi-\omega t+\phi_{A})+B\varphi_{m}(r, \theta)\cos(m\phi+\omega t_{}+\phi_{B})$ (14)







$\varphi_{2}$ $=$ $A^{2}\varphi_{22A}(r.\theta)\sin 2(rn\phi-\omega t+\phi_{A})+A^{2}\varphi 20A(\theta)$
$+B^{2,}\varphi_{22B}(r, \theta)\sin 2(\mathit{7}n\phi+\omega t+\phi_{B})+B^{2}\varphi_{20B}(\theta)$
$+AB\varphi 2AB(r.\theta)\sin(2\omega t+\phi_{B}-\phi_{A})$ (17)
$\zeta_{2}$ $=$ $A^{2}\zeta_{22A}(\theta)\cos 2(m\phi-\omega t+\psi_{A})+A^{2}(_{-0A}.,(\theta)$
$+B^{2}\dot{\zeta}22B(r, \theta)\cos 2(m\phi+\omega t+\phi_{B})+B^{2}\varphi_{20B}(\theta)$




















$(m=1, n=1)$ 5 6 $(m=1, n=3)$
$(m=1, n=1)$
2 ( 3 $\omega_{0’2}\simeq 2\omega_{11}$ )
3: ( : $rn=1,$ $n=1$ )
4: ( : $n\iota=1,$ $n=1$ )
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5: ( : $m=1,$ $n=3$)
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6: ( ; $m=1,$ $n=3$)
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